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© A pharmaceutical composition which contains a pharmaceutically suitable carrier and the compound having 
the structure (7a f 17a)-17-hydroxy-7-methyM9-nor-17-pregn-5(10)-en-20-yn-3-one. characterized in that the said 
compound is crystalline pure and completely or virtually completely free from the other crystalline form. 



in 

CO 

eo 

CO 



UJ 



JSOOCID: <£P_G389035A1_I_> 



Xerox Copy Centre 



EP 0 389 035 



Pharmaceutical composition which contains a pharmaceuticaliy surtabl carrier and th ^ compdUnci 
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The invention relates to a pharmaceutical composition vyhich contains a pHarmacieuticaliy suitable 
carrier and the., compound having the structure . ^ 
yn-3-one and also to a method for the preparation oK this co 
, composition.- , , } . . ,. „ , t . . . ( „. ( iV . r , 

7. The compound- ^ * he struc * 

tural formula 1 : V'. .. . v . . , V : ' , ^ ".."Tj.. - : ^ .'..*..-, 




is known, for example from' American Patent 3,340,279, and .Arnerican Patent 4,70l..4M^The method 
described in theses patents deads., to.^a;. compound;, having combined ; oestrogenic, progestagenic and 
androgenic characteristics. This compound is jused in medicaments ■ having gonadomimetic. ; ovuiatipn- 
irihibiting or, immuno-modulating action. , ; ; * ; -V >: r r c v r ; - : 

: : Surprisingly, it has now been found , that the compound having the formula 1U prepared in .accordance 
with the method described in the abovementioned patents, is polymorphous and consists of two .crystalline 
v. pure forms. -V;: - L: = > =•.; -j./. . \ ' r ; ; . ^ .. .. . Ct - - • ■: > 

: It 'may be expected of polymorphous compounds that their biological activity is c»mparab>le or identical 
25 to the biological activities of the crystalline pure . forms of which . the polymorphous compound : ponsists. 
Nevertheless, if the; polymorphous compound is used as. a medicament great drawbacks^ are associated 
therewith compared with its crystalline pure components. The differences in crystal structure can ipad to a 
difference in physico-chemical parameters jsuch as stability, rate of: dissolution, melting point, jmalytiipal data 
and the like, which frequently are strongly influenced by the crystal forms in the polymorphous compound. 
30 This is all the more obvious: since in practice it is virtually impossible to make each : batch of a 
polymoiphous compound exactly, identical in respect of composition. As a consequence. of tHeisp differ- 
ences, it is frequently regarded as, undesirable to incorporate polymorphous compounds, in medicaments 
and it is sometimes demanded that only one of the crystalline pure components, of the polymorphous 
f compound is; used. ■■ v -r; t v.- , -.oj } *: 

35 The aim of the present invention is. therefore, to obtain a pharmaceutical composition which contains a 
crystalline pure form according to the formula \, which is completely or virtually completely Jree from the 
other crystalline form. 

The term "crystalline pure form which is virtually completely free from the other crystalline form" 
denotes a form which contains less than 10% and preferably less than 5% of the other crystalline form. 
40 It has now been found that by using specific crystallization techniques two crystalline pure forms, which 
here are designated form I and form II respectively, can be obtained from the polymorphous compound 1. 

It has moreover been found that form I is chemically appreciably more stable than the already known 
polymorphous compound 1.;This improvement in stability yields greatadvantages in.respeciof the shelf-life 
-••of the pharmaceutical product in which form- 1 is incorporated. r: v . , .i r t . / 

45 ' . The invention therefore, relates, .to.. a pharmaceutical, cpmppsj%n which ,rontains a pharmaceuticaliy 
suitable carrier and the compound having the structure (7a,17a)-17-hydroxy-7-m^ 
(10)-en-20-yn-3-one, characterized in that the said compound is a crystalline pure or virtually pure form 
which is completely or virtually completely free from the other crystalline form. 

A pharmaceutical composition of this type has the advantage that the r producibility is appreciably 
50 increased and that the physical data, within acceptable, limits, are always identical. 

The pure crystalline compounds, and in particular the compound with form I. are suitable for treating 
menopausal complaints or for modulating the immune system, and also for combating osteoporosis. 

Form I is obtained by crystallizing the polymorphous compound 1 from a selected polar solvent. A 
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sgit^le..metho£ is to dissolve the polymorphous compound in acetone or ethanol, after which the solution is 
added to '"lyafatt. Conversely; water' can £isb^ the^polymorphous 1 compound in 

acetone or' ethandi/Othef suitable sol vents We, for example, ethyl acetate, acetdnitrile and acetone/hexane 
mixtures. Mixtures of methanol and water, from which only mixtures of the two crystalline forms always 
5 crystallize, arejjnsjjrtable. % . - .. r - r - ir , rt ,, , 

V t Formal. c^'^Tobtained by, crystaljjzingl the: * polymorphous 'compound from a selection of apolar 
: solvents/ Toiuene is very suitable, as Js/alsb hexane to which a little ethyl acetate has been added. Another 
suitable solvent is trichloroethylene. ' ' ^ ' 

; - : The rate of crystallization, which is. influenced jnost strongly by the crystallization temperature, can also 
to play a role in obtaining crystaliiriel pure forms. Thus, iri general gobd results are : bbtaineb from anhydrous 
acetone only when the crystallization is carried out at a relatively low temperature. 

The forms I and II can be readily differentiated from t: i<: anoiher. In particular, three methods are 
suitable, i.e. powder X-ray diffraction, infra-red techniques and solid state 13 C-NMR spectroscopy. 

Powder X-ray diffraction spectra are given in Figures 1„ 2 land 3. Figure 1 shows the spectrum of form I, 
is while Figure 2 shows the spectrum of form II. The differences ; are obvious. The double peaks which are 
obtained with form I are characteristic. The spectrum of the..polymorphou$ compound 1, which clearly 
deviates from the spectra of forms I and II, is given in Figure 3. 

The diffuse reflectance infrared Fourier transform (DRIFT) spectra of forms I and II are given in Figure 
4. Here also clear differences between the two forms are discernible, the double peaks for form I in the 
20 range between 3000 and 3700 cm" 1 being striking. 

The solid state 13 C-NMR spectra of forms I and II respectively are given in Figures 5 and 6. The 
differences are evident and the peak duplication in tfta case of form Pis again striking- : - - 
" r *\ the r thiw : '^ovef^entibried techniques ^e^articularly well suited for ;the deters * 
of form H ih : pure form' t anrf of the :> -quahfify : itif > fbr*h Nn'pure foVrri III In^thVcase'of-'poWder-iX^ay diffraction 
25 technique, the two most intense peaks (13.7 and 17.4 degrees for form I, Fig: 1; 13.5 and 17;4 degrees for 
form II, Fig: 2) are? compared with ohe aindf her/ after which the with 
the aid of a calibration curve- ? ' -' r; ^'- )>*. 4 -;.,. on* « : * .-.-j *• v; . h *v 

With DRIFT spectroscopy, the OH-stretching frequencies, which give a single absorption band in^jthe 
case of form ll"afid a double absorption band 'in the cas$ of form I, can 1 be compared wittv one another and 
30 the content can be determined, also with the aid of si (^nbratidn turve.^ . ^ " ■ z 

4Jj ; t "'y/hH sblid state 13 C^NMR sp0c^bsfeopy the content can be determined very accurately by means of 
'"peak integration. ,J ' : '\ £ :; / ; y - hr *- -' ; " u '< * : - * ; - ; ■ "■'-■v.-*;'"- ? * 

Each of the crystalline pure' forrris is r mixed with a suitable pharmaceutical carrier ;and- administered 
parenWaJly br orally, for exaWj^e as af ; Suspension, ointment, Solution -or vemulsronr br as: a solid 
35 pharmaceutical administration fonfC siicft as a^ v .••:> , 3 

The dosage sbhemes are thb sarrie as described in'^the iaboviementioned patents; An: oral daily- dose of 
1-5 mig is particularly suitable' fdr admirii^ratibn to h^ ^ h --'v e^; : •. . c - 

; c " A phiarmaceuticai dfompositibn in which- form I is ihcdrporatdd is preferred. A composition of this type 
has the additional advantage that a much better stability is obtained, so that the shelHife,; even under 
40 changing storage conditions/ is' m v - ^ -'^ - ■'■■■■'^y-^ ^: v ■? 

' '"the inverrtionls illustrated with the aid of 'the following Examples.'' n / ; ; > 
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Example T 



4.0 g Of triei pblymbrphous compound f (7«.l7o 
one were recrystailiied uhder nitrogen from 20 ml of acetone to which a trace of pyridine had been added. 
During this operation the temperature was slowly brought 1 from , room temperature to vlO ^ * C- The crystals 
so were filtered off and washed with acetone at -20 * C and dried under, vacuum at 40-45, *..C. Yield 3.0 g of 
form I (purity according to DRIFT 94%; calculated from the relationship 3410 cm" 1 /3490 cm"!),.-mtp: ; .T65- 
170 * C. "' * ' - -■ ■* v - i, r 

55 ■ Example 1 ^ : ; 

1 kg of the polymorphous compound V was dissolved at 20-25 # C Jn a mixture of 23 I of acetone and 6 
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ml of pyridine'. The splution was filtered dust-free : anql the filter, was washed twice, wrth 1 I of acetone. At a 
temperature of 15-20 * C the fijtrate was poured asTapidly^s possible.' under nitrogen. JntaSs l of dust-free 
distilled water, to which seed crystals of form I had been added. The suspension was cooled 'to 0-5 C and 
stirred for one hour at this temperature. The crystals were filtered off, washed with dust-free distilled water 
5 and dried under vacuum at 40 * C. Yield 0.95 kg ot fo/m ; ^(purity according to DRIFT 97.2%). 



.. Example 3, , ^.-^ . ^, 
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In a manner '"comparable to that described <ih Example 2. four<batches of form I were obtained with a 
purity of, respectively^ 100%, 95.2%, 93^3% and 99.2% (all determined by means of DRIFT). 
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■.j.'.", .2.3 kg of .the>, polymorphous,. compound 1 t were dissolved in a mixture of 63 I of 96% ethanol and 114 ml 
of pyridine. This mixture was then poured as'rapidiy as possible; 'while stirring Well, into a dust-free mixture 
of 53.5 I of water and 268 ml of pyridine at 18-20 *C. to which seed crystals of form I had beeh:added. 
Rinsing was carried out with 3 I of ethanol and the mixture was stirred for 15 min at 18-20 * C. The crystals 
were filtered off. washed twice with a mixture of 10 I of dust-free distilled water and 2 ml of pyridine and 
then washed three times with 18 I of dust-free distilled water at 50 *C. The crystals were dried under 
vacuum at 40 * C. Yield 2.1 kg of form I (purity according to DRIFT 94.7%). 
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; 5,0. g of the polymorphous, compound! iVere dissolved in 50 mi of ethyl 1 'acetate, to which 5 a trace of 
pyridine had been added f ,at 40 # C. 3d6 L mfaf hexarie at abqut 35 ; " C wbr4^ added while' stirring vigorously, 
after; which the mixture was pooled .to.O/fe and >tiTO^ for a ^rther 30 fniri. The crystals were filtered off 
and washed with hexane at ; b^ ^PP 1 ^ V* 0%) *^ ' ./ 

r ... . . w . ;tK . ../ . \ Example 6 , \ . . \\[ "' , ^ \\ [' ' / _ ;* 
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A tablet having the following composition was prepared: 



form I (obtained in accordance with example 2) 


2.5 mg 


, starch ^ . _ _ _ . _ - 


10 mg 


/magnesium stearate " ' , 


0:2 mg 


yX'* i , , 0.5.mg 


lactose 


• to make up to 1 00 mg 



Base granules were prepared by mixing the lactose with a portion of the starch. The remainder of the 
so' starch' was" mixed to a' slurry with .water and added toJI?e ; mix^re. Jhe, whote was granulated and dried. 
' these base granules were mixed with ascorbyl paimrtate.andfor^^^^ mixed with magnesium 

stearate and then tabletted. 
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A tablet having the same composition, as. in Example 6 was prepared by first mixing form I with 10% of 
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the lactose and the ascorbyl palmitate ^d ;: trien mixing this mixturei with the lactose, starch and starch 
slurry! Tjie mixture was dried, finely" ^^ ' 



1 " n ' :< Examj3le : '8-'' ; 
A capsule having the following composition wa£;prepared: 



form II (obtained . in accordance with^example,5X :: 




'starch' -. 'Mf^;— «■>*.■ owe, 


** v . ..:*" >: \ . ^9 nrig : , 


ascorbyl palmitate 


0.2 mg 


magnesium stearate 


0.5 mg 


Avicel ^ : 


to make up to 100 mg 



The , components were rnixed with oneanqther V and fi,ied 

into; gelatin capsules, , ;/ . 7' * ~ 7- ' 7, 7', 7 ', 17 ' '77'./ 7" ^"7 7'. 



■ .v": ' . • 7 * ' .. - ' \ ' Example 9 , ' '\ t : ' ; ^ l - ^ : ' iJ -'*^~J7'' : ' 

25 From samples of forms I and II structural data were determined on an Enraf-Nonius CAD-4\diffrac- 
tometer using CuKa. The structure was determined by direct methods of SHELXS86. The following data 
were obtained: - - - ' ■ 

Form I 

Spnoclinic P2 V , a =6.5298. b = 41 .205, 0*6.6702 A, 0 = 1 01 .526*. V=1758 A 3 , Z»4. D x = 1.180 gem" 3 , 
30 14 = 5 cm" 1 , F(000) = 680. room temperature. R = 0.060 for 1831 fet lections with' I^S;5a(l). The symmetric unit ; 
contains two independent molecules. The A ring 6f molecule. 1 is a "20,3a half-chair arid of molecule 2 a 
2*£fi half-chair. The B rings of both molecules adopt a 7a,80 haif-chaTir^ rings are both 

slightly distorted chairs and the 6 rings have k distorted 130 envelope conformation 1 . ^ - ^ 
Form II 

35 tricfinic PI. a = 6.5242 f b = 6.6773, c=10.287 A, a = 87.05. 0 = 80.09. 7 * 79.1 7., V = 434.7 A 3 , Z = 1,«i 
D x = 1.194 gem -3 , u = 5.1 cm" 1 , F(000) = 170. room temperature. R = 0.066 for 1495 reflections with IS2.5o- 
(i). The A ring has a 2<*,3j9 half-chair conformation, the B ring a 7a,80 half-chair conformation, and the C 
rings adopts a slightly distorted chair conformation. The D ring is a distorted 13/3 envelope. 



Claims 



1. A pharmaceutical composition which contains a pharmaceutical^ suitable carrier and the compound 
having the structure (7a.17aH7-hydroxy-7-methyl-19-noM characterized in 

<5 that the said compound, is crystalline pure and completely or virtually completely fr^e from the other 
crystalline form: * : ~ — - - . 

2. The pharmaceutical composition according to Claim 1, characterized in that the crystalline pure 
compound is a compound defined by a powder X-ray diffraction spectrum which largely corresponds to the 
spectrum .given in Fig.i.. " * 1, 1 V:: ' :: ' v ' ' '-' 1 • 

so 3. The pharmaceutical ro^ in that the t crystalline pure,, 

compound is a compound defined by a powder X-ray diffraction spectrum which largely corresponds. Jo the 

spectrum given in Fig. 2. ' 

4. Th pharmaceutical composition according to Claims 1-3. characterized in that the crystalline purity 
of the compound is greater than 95%. 
55 5. a method for the preparation of a crystallin pure "compound for use in a pharmaceutical composition, 
according to Claim 2, characterized in that the polymorphous compound is crystallized from a polar solvent. 

6. A method for the preparation of a crystalline pure compound for use in a pharmaceutical composition 
according to Claim 3, characterized in that the polymorphous compound is crystallized from an apolar 
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solvent. 

7. A method of treating mammals suffering from menopausal complaints comprising administering to 
said mammals (7a,17a)-l7-hydroxy-7-methyl-19-nor-17-pregn-5(10)-en-20-yn-3-one f defined by a powder X- 
ray diffraction spectrum which largely corresponds to the spectrum given in Fig. 1 or Fig. 2, in an amount 

s sufficient for treatment. 

8. A method of treating mammals suffering from immune deficiencies comprising administering to said 
mammals (7o,17a)-17-hydroxy-7-methyl-19-nor-i7-pregn-5(10)-en-20-yn-3-one ) defined by a powder X-ray 
diffraction spectrum which largely corresponds to- the spectrum given in Fig. 1 or Fig. 2, in an amount 
sufficient for treatment. 

io 9. A method of treating mammals suffering from osteoporosis comprising administering to said 
mammals (7a.17a)-17-hydroxy-7-methyI-19-nor-17-pregn-5(10)-en-20-yn-3-one, defined by a powder X-ray 
diffraction spectrum which largely corresponds to the spectrum given in Fig. 1 or Fig. 2, in an amount 
sufficient for treatment. L 
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